
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Title Sheet, Record Plan, Existing Features & Demolition Plan, 
Natural Resources Protection Plan, Post Construction 

Stormwater Management Plan, Drainage & Utility Plan, 
Erosion & Control Plan, Erosion & Control Notes & Details, 
Erosion & Control Details, Landscape Plan, Landscape Details, 

Lighting Plan, Utility Profiles, Construction Details, 

Construction Details, Construction Details, 
Truck Turning Plan 
Stormwater Management Report 

Unknown
Unknown 
Unknown 
Unknown 
Unknown 

Floodplain, Woodlands, Steep Slopes, Poquessing Creek. 

All waivers are listed and explained on the Record Plan. 

The Zoning Hearing Board decisions have been attached with this application. 

Floodplain Analysis Calculations & Map 

12/12/13 and 07/07/2016 
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Watershed Analysis
Rational Method (Q=CIA)

1038 2nd Steet Pike

Richboro, PA 18954

Dipak Patel

Soil Tabulations *Soil UfuB assumed to be group C

Type Soil Group Slope Land Use C >25 Yrs A(ft2)
Ukb B 8% Open 0.26 111573.74
Ukb B 8% Forest 0.18 155957.67
Ukb B 8% Parking 0.97 42396.32
Ukb B 8% 1 Acre Lot 0.36 880606.93
Total 1190534.66

UfuB C* 8% Open 0.32 39464.65
UfuB C* 8% Forest 0.2 46917.44
UfuB c* 8% Parking 0.97 228823.52

Total 315205.61

DdA D 3% Open 0.27 160675.11
DdA D 3% Forest 0.2 243817.3
DdA D 3% Parking 0.96 28750.47

DdA D 3% 1 Acre Lot 0.35 121172.58

Total 554415.46

Project #:
Sheet:

5447

1



Sheet Flow

Surface

Grass - Residential
Total

Shallow Concentrated Flow
Surface

Grass - Residential

HeavyTimber (Light Brush)
Grass - Residential
Total

0.3

L(ft) P2y/24hr(in)
100 3.26

L(ft)

447.78 0.012282817

489.9 0.004592774

58.59 0.017067759

0.01

Mft/s) VavE(ft/s)
0.775795112

0.338850042

0.914505435

Tt (hours)
0.371694593

0.371694593

Tt (hours)

0.160330133

0.401603413

0.017796504

0.57973005

Channel Flow

Surface L(ft) a (ft2) Pw (ft) s n r(ft) V(ft/s) Tt (hours)
Segment 1
Segmen 2

347.43

547.36

0.883575

0.883575

3.1416

3.1416

0.014391388

0.021923414

0.045

0.045

0.28125

0.28125

1.70511413

2.10453524

0.056599339

0.072246091
Total 0.12884543

Tc 1.08 hours

Q=CIA



Ukb

Ukb

Ukb

Ukb

UfuB

UfuB

UfuB

Type Land Use C >25 Yrs A (ft2) 1100Yrs (in/hr) Q(ft3/s)
Open
Forest

Parking
1 Acre Lot

Open
Forest

Parking

0.26 2.561380624

0.18 3.580295455

0.97 0.973285583

0.36 20.2159534

0.32 0.905983701

0.2 1.077076217

0.97 5.253065197

2.69

2.69

2.69

2.69

2.69

2.69

2.69

1.791429609

1.733579059

2.539594072

19.57712927

0.77987077

0.579467005

13.70682302
DdA Open 0.27 3.688592975 2.69 2.679025078
DdA Forest 0.2 5.597275023 2.69 3.011333962
DdA Parking 0.96 0.660019972 2.69 1.704435577
DdA 1 Acre Lot 0.35 2.781739669 2.69 2.619007899
Total 50.72169532

Total

I (yrs)
100

Q (ftVs)
50.72



UkB

Grass Woods Imp lAcre Total
7210.72 95447.28 19826.25 415641.7 1190631.64
83842.79 48414.28 22570.07 145058.1
20520.23 12096.11 319907.2

111573.74 155957.67 42396.32 880606.9 1190534.66

-96.98

-0.01%

UfuB

Grass Woods Imp lAcre
39464.65 46917.44 228823.52

Total

39464.65 46917.44 228823.52

315205.61

315205.61

0

0.00%

DdA

Grass Woods Imp lAcre Total
8776.68 93172.15 28750.47 24984.65 554461.16
50504.64 150645.15 50587.9
56046.31 45600.03
22652.27

22695.21

160675.11 243817.3 28750.47 121172.6 554415.46

-45.7

•0.01%

UkBl

Grass Woods Imp
7210.72 95447.28
83842.79

20520.23

111573.7 95447.28

1 Acre Total

415641.7 622603.1

0 415641.7 622662.7

59.6

0.01%

UkB 2

Grass Woods Imp lAcre Total
48414.28 19826.25 145058.1 568028.5
12096.11 22570.07 319907.2

60510.39 42396.32 464965.2 567872

•156.58

•0.03%

KM)Surface Description
Paved 20.3

Unpaved 16.1

Grassed Waterway 15

Nearly Bare &Untitled 10

Cultivated Straight Rows 9

Short Grass Pasture 7

Woodland 5

Forest w/Heavy Litter 2.5



Location Elevation

2.39 99

2.77 98

12.68 97

1.63 98

1.73 99

Location Elevation

4.18 98

1.93 97

5.36 96

3.41 95

3.83 96

5.02 97

8.6 98

Location Elevation

2.25 97

2.15 96

2.14 95

2.24 94

3.59 93

4.86 94

6.6 95

6.91 96

12.34 97

Location Elevation

9.42 96

9.12 95
0.77 94

1.04 93

12.65 92
1.69 92

1.12 93

4.29 94

26.99 95

96

Location Elevation

9.19 96

13.42 95

2.42 94

3.16 93

3.12 92

5.29 91

1.87 91

Surface L(ft) a (ft2) Pw(ft) s n r(ft) V(ft/s) Q=VA Qactual

Segmen 2 547.36 14.88 17.54 0.021923 0.045 0.848347 4.393494402 65.3751967 50.72

Segmen 2 547.36 13.03 17 0.021923 0.045 0.766471 4.106055785 53.50190688 50.72
Segmen 2 547.36 12.9 16.9 0.021923 0.045 0.763314 4.094773208 52.82257438 50.72

Segmen 2 547.36 12.96 16.98 0.021923 0.045 0.763251 4.094548877 53.06535344 50.72

Segmen 2 547.36 12.92 16.97 0.021923 0.045 0.761344 4.087724614 52.81340201 50.72

Segmen 2 547.36 20.32 56.14 0.021923 0.045 0.361952 2.489977252 50.59633776 50.72

Surface 1 (ft) a (ft2) Pw(ft) s n r(ft) V(ft/s) Q=VA Qactual

Segmen 2 547 35 8 12 0.021923 0.045 0.666667 3.741395991 29.93116793 50.72

Segmen 2 547,36 1S.17 16.47 0.021923 0.045 0.921069 4.641116859 70.40574275 50.72
Segmen 2 547.36 12.99 15.44 0.021923 0.045 0.841321 4.369204973 56.7559726 50.72

Segmen 2 547.36 11.87 14.9 0.021923 0.045 0.796644 4.213123109 50.00977131 50.72

Segmen 2 547 35 12.02 14.97 0.021923 0.045 0.802939 4.235288127 50.90816329 50.72

Segmen 2 547.36 12.02 14.97 0.021923 0.045 0.802939 4.235288127 50.90816329 50.72

96.295

Surface L(ft) a (ft2) Pw (ft) s n r (ft) V(ft/s) Q=VA Qactual

Segmen 2 547.36 15 15 0.021923 0.045 1 4.902615673 73.53923509 50.72

Segmen 2 547.36 12.84 15.07 0.021923 0.045 0.852024 4.406181305 56.57536796 50.72

Segmen 2 547.36 12 14.55 0.021923 0.045 0.824742 4.311615433 51.73938519 50.72

Segmen 2 547.36 11.76 14.39 0.021923 0.045 0.817234 4.285408248 50.39640099 50.72

Segmen 2 547.36 20.32 11.76 0.021923 0.045 1.727891 7.059470111 143.4484327 50.72

Segmen 2 547.36 20.32 14.39 0.021923 0.045 1.412092 6.170728741 125.389208 50.72

Surface L(ft) a (ft2) Pw(ft) s i) r(ft) V(ft/s) Q=VA Qactual

Segmen 2 547.36 12.22 15.66 0.021923 0.045 0.780332 4.155412559 50.77914147 50.72

Elevation

92.8824

Surface L(ft) a (ft2) Pw (ft) s n r(ft) V (ft/s) Q=VA Qactual

Segmen 2 547.36 13.4688 13.1213 0.021923 0.045 1.026484 4.988797492 6/ 19311566 50.72

Segmen 2 547.36 11.29 12.24 0.021923 0.045 0.922386 4.645539944 52.44814597 50.72
Segmen 2 547.36 10.71 12 0.021923 0.045 0.8925 4.544645363 48.67315183 50.72
Segmen 2 547.36 11 12.12 0.021923 0.045 0.907591 4.595730567 50.55303624 50.72

Segmen 2 547.36 12.22 15.66 0.021923 0.045 0.780332 4.155412559 50.77914147 50.72
Segmen 2 547.36 12.22 15.66 0.021923 0.045 0.780332 4.155412559 50.77914147 50.72



1.19 92

1.02 93

10.64 94

15.19 95

96

Location Elevation

7.95 95

3.09 94

3.41 93

3.55 92

3.86 91

24.2 90

19 90

3.43 91

3.62 92
3.63 93

5.64 94

95

Location Elevation

2.69 95

1.82 94

1.92 93

2.11 92

2.21 91

54.17 90

2.75 90
2.79 91

4.05 92

4.05 93

3.79 94

95

Location Elevation

3.45 94

3.08 93

2.73 92

2.11 91

26.39 SO

3.16 90

7.16 91

3 92

3 93

3 94

3 95

3 9G

2.92 97

98

Elev

95.825

Surface L(ft) a (ft2) Pw(ft) s n r(ft) V(ft/s) Q=VA Qactual

Segmen 2 547.36 35.63 47.21 0.021923 0.045 0 754713 4.063956623 144.7987745 50.72

Segmen 2 547.36 14.96 35.71 0.021923 0.045 0.41893 2.744873566 41.06330854 50.72
Segmen 2 547.36 18.63 38.01 0.021923 0.045 0.490134 3.047692686 56.77851474 50.72
Segmen 2 547.36 17.88 37.55 0.021923 0.045 0.476165 2.989506931 53.45238393 50.72

Segmen 2 547.36 17.73 37.46 0.021923 0.045 0.473305 2.977523224 52.79148677 50.72
Segmen 2 547.36 12.22 15.66 0.021923 0.045 0.780332 4.155412559 50.77914147 50.72

Surface L(ft) a (ft2) Pw(ft) s n r(ft) V(ft/s) Q=VA Qactual

Segmen 2 547.36 13.7 55.08 0.021923 0.045 0.248729 1.939005048 26.56436915 50.72
Segmen 2 547.36 27.71 56.85 0.021923 0.045 0.487423 3.036443611 84.13985247 50.72

Segmen 2 547.36 20.66 56.18 0.021923 0.045 0.367747 2.516480508 51.99048729 50.72

Segmen 2 547.36 20.38 56.15 0.021923 0.045 0.362956 2.494580148 50.83954342 50.72

Segmen 2 547.36 20.32 56.14 0.021923 0.045 0.361952 2.489977252 50.59633776 50.72

Segmen 2 547.36 20.32 56.14 0.021923 0.045 0.361952 2.489977252 50.59633776 50.72

Surface L(ft) a (ft2) Pw(ft) s n r(ft) V (ft/s) Q=VA Qactual

Segmen 2 547.36 29.025 32.04 0.021923 0.045 0.905899 4.590017379 133.2252544 50.72

Segmen 2 547.36 19.76 30.34 0.021923 0.045 0.651285 3.683625113 72.78843223 50.72

Segmen 2 547.36 13.85 29.21 0.021923 0.045 0.474153 2.981077913 41.2879291 50.72

Segmen 2 547.36 16.78 29.78 0.021923 0.04 b 0.5S34G3 3.344552823 56.12176417 50.72

Segmen 2 547.36 15.75 29.58 0.021923 0.045 0.532454 3.220693832 50.72592785 50.72

Segmen 2 547.36 15.75 29.58 0.021923 0.045 0.532454 3.220693832 50.72592785 50.72

90.565

Elev

h A losses g
5.825 0.883575 4.31 32.2 8.243197

h A losses

6.435 0.883575 32.2 8.664071

h L

0.325 100
Q
44.46684

52.71004

h L

1.435

Q

42.08131

50.74538
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NARRATIVE

This site is located approximately 450+ feet northeast ofthe intersection ofSalem Drive and Mechanicsville Road
inBensalem Township. Itconsists ofone lot, with a total area of7.85 acres. The past (50 years), present (5 years)
the site has primarily been a recreational facility with pools and a clubhouse. The site slopes towards a stream
within the property and ultimately discharges to the Poquessing Creek. Onsite soils consist of Doylestown Silt
Loam(DdA) andUrban Land- ChesterComplex (UkB) as mapped by the NRCS. The site is located within the
Delaware RiverSouthWatershed and site runoffis tributary to thePoquessing CreekwithChapter93 designation
of WarmWaterFishes (WWF) andMigratory Fishes (MF). There are no knowngeological conditions thatmight
pose a significant pollution hazard. The proposed site improvements include the construction of a 24,340 S.F.
proposed worship facility and associated parking along with one underground basin for stormwater management
purposes.

The storm water management facility has been designed in accordance with the design standards of the Bensalem
Township Stormwater Management Ordinance which was adopted 5/28/2015. The Post Development stormwater
management system has been designed to reduce peak flows to less than Predevelopment levels of each storm
event, to provide the required volume of structural BMP's, and to negate some of the increase in stormwater
volumes during the 2-year design storm. The PCSMdesign preserves the integrity of stream channels and protects
the physical, biological, and chemical qualities of the receiving stream. The PCSM design minimizes any
increase in stormwater runoff volume. The PCSM design minimizes impervious surfaces. The PCSM design
maximizes the protection of existingdrainage features andexisting vegetation. The PCSM designminimizes land
clearing and grading. The PCSM design minimizes soil compaction. The PCSM design does not utilize other
structural or nonstructural BMP's that prevent or minimize changes in stormwater runoff. The stormwater
management system discharge does not impact but improve the downstream and off-site areas. The enclosed
stormwater management calculations are based on theRational Method as allowed by theOrdinance for projects
of this size. The dimensions and elevations utilized inthis report are consistent with the PCSM plan.

Theenclosed stormwater calculations arebased onproviding stormwater management forthe"site area". This
area consists ofthe watershed Pre-1 in the predevelopment condition. Inthe postdevelopment condition the areas
are labeled asTrib-1 being the area of the site tributary tothe Drywell. Additionally, By-1 is the area that
bypasses the drywell. There isno off-site area that enters into the proposed drywell. In the predevelopment
condition cover conditions are set tomeadow and 20% ofthe impervious coverage is considered tobemeadow
per the Ordinance. In the postdevelopment conditions, the cover conditions are set toeither open space, lawn,
meadow, or impervious surface.

The proposed stormwater management system consists ofaone proposed underground basin and native
landscaping. The basin, as proposed, isdesigned todischarge to the receiving on-site stream inall storm events.
All captured runoff during noted storms will be infiltrated over the significant footprint of the basin. The proposed
stormwater conveyance system has been designed to capture, and route stormwater to the proposed underground
basin. Forthe purposes of this design an infiltration rate of0.25"/hr has been used asa conservative infiltration
rate. No percolation tests have been performed on-site. In the event astorm more intense than the 100-year storm
occurs, the inlets located within the basin will act as an emergency spillway.

The proposed culvert has been designed to handle the capacity of the existing on-site stream in the 100-year storm
event. The calculations for the proposed culvert are attached within this report.

This stormwater report was prepared by Heath Dumack, P.E. &P.L.S. Mr Dumack has over 26 years of
experience in the design of stormwater controls in southeast Pennsylvania and numerous surrounding states.
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SoilMap—Bucks County, Pennsylvania

MAP LEGEND

Area of Interest (AOI) @ SpoilArea
• Area of Interest (AOI)

0 Stony Spot
Soils

• SoilMapUnitPolygons
O VeryStonySpot

•#w Soil Map Unit Lines
^ Wet Spot
A Other

• Soil Map Unit Points

Special Point Features
*m Special Line Features

<2> Blowout Water Features

Streams and Canals
ta Borrow Pit

Transportation
K Clay Spot

++•» Rails

0 Closed Depression
*•*<* Interstate Highways

X Gravel Pit
«»w US Routes

••• Gravelly Spot
Major Roads

© Landfill
Local Roads

K Lava Flow
Background

,&, Marsh or swamp JH Aerial Photography

* Mineor Quarry

® Miscellaneous Water

o Perennial Water

V Rock Outcrop

4- Saline Spot

.*! Sandy Spot

<e> Severely Eroded Spot

0 Sinkhole

0

Slide or Slip

Sodic Spot

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

MAP INFORMATION

The soil surveys that comprise your AOIwere mapped at 1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: http:/Avebsoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used ifmore accurate
calculations of distance or area are required.

This product is generated fromthe USDA-NRCScertified data as of
the version date(s) listed below.

Soil Survey Area: Bucks County, Pennsylvania
Survey Area Data: Version 11, Nov 16,2015

Soil map units are labeled (as space allows) formap scales 1:50,000
or larger.

Date(s) aerial images were photographed:
2014

Jun 20, 2014—Jul 5,

The orthophoto or other base map on which the soil lines were
compiled and digitizedprobablydiffersfromthe background
imagery displayed on these maps. As a result, some minorshifting
of map unit boundaries may be evident.

9/1/2016
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Soil Map—Bucks County, Pennsylvania

Map Unit Legend

Bucks County, Pennsylvania (PA017)

Map Unit Symbol Map Unit Name Acres In AOI Percent of AOI

DdA Doylestown silt loam, 0 to 3
percent slopes

4.9 42.8%

UkB Urban land-Chester complex, 0
to 8 percent slopes

6.5 67.2%

Totals for Area of Interest 11.4 100.0%

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/1/2016
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RUNOFF SUMMARY

FLOW SUMMARY

Predevelopment Condition Postdevelopment Condition
STORM

INTERVAL PRE-1 (CFS) TRIB-1 (CFS)
DRY WELL

OUTFLOW (CFS) BY-1 (CFS) Total (CFS)
1-Year 4.28 2.63 1.96 2.19 3.86

2-Year 5.03 3.09 2.32 2.58 4.57

5-Year 5.91 3.63 2.76 3.03 5.41

10-Year 6.67 4.10 3.13 3.41 6.13

25-Year 7.42 4.56 3.50 3.80 6.86

50-Year 7.92 4.87 3.75 4.06 7.34

100-Year 8.43 5.18 4.01 4.31 7.82

VOLUME SUMMARY

STORM

INTERVAL Pre-1 (AF) TRIB-1 (AF)
DRYWELL

OUTFLOW(AF) BY-1 (AF) Total (AF)
2-Year 0.036 0.022 0.021 0.018 0.039



Existing Culvert Pipe

Size (in) Material Area (ft*2) Length (ft)
Invert

Upstream
(ft)

Invert

Downstream

(ft)
Mannings 'n' Slope (ft/ft) Hydraulic

Radius (ft)
Wetted

Perimeter (ft)
Velocity
(ft/s) Flow (cfs)

18 CMP 1.766 20 89.81 88.91 0.012 0.0450 0.375 4.71 13.697 24.193
TOTAL FLOW FROM CULVERT = 24.193

Proposed Culvert Pipe Design

Size (in) Material Area (ftA2) Length (ft)
Invert

Upstream

(ft)

Invert

Downstream

(ft)
Mannings 'n' Slope (ft/ft) Hydraulic

Radius (ft)
Wetted

Perimeter (ft)
Velocity
(ft/s)

Flow (cfs)

60 RCP 1.766 30 89.81 89.30 0.012 0.0170 1.25 15.7 18.786 33.181
60 RCP 1.766 30 89.81 89.30 0.012 0.0170 1.25 15.7 18.786 33.181

TOTAL FLOW FROM CULVERT = 66.362

Notes:

1. Total Channel Flowwas calculated to be 50.72 cfs per a FloodStudy performed by Dumack Engineering in April of 2016.
2. Culvert was sized to handle 50.72 cfs (100-year flow) in accordance with the aforementioned FloodStudy.



BYPASS AREA 1

feubcat) Reach 'onr.

TRIB-1

TRIBUTARYAREA1

Link

PRE-1

EXISTING

POA-1

Routing Diagram for Storm
Prepared by HydroCAD SAMPLER 1-800-927-7246www.hydrocad.net, Printed 10/3/2016
HydroCAD® 10.00-18 Samplers/n S12564 ©2016 HydroCAD SoftwareSolutionsLLC



Storm
Prepared by HydroCAD SAMPLER 1-800-927-7246www.hydrocad.net Printed 10/3/2016
HydroCAD® 10.00-18 Sampler s/n S12564 ©2016HydroCAD Software Solutions LLC Page 2

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY. For actual design or modeling applications youMUST use a full versionof
HydroCAD which maybe purchased at www.hydrocad.net. Full programs also include complete technical
support.training materials, and additional features which are essential for actual design work.

Area Listing (all nodes)

Area C Description
(acres) (subcatchment-numbers)
0.470 0.40 20% Impervious, MeadowGood Condition, HSG D (PRE-1)
5.160 0.96 Impervious (BY-1, PRE-1, TRIB-1)
11.230 0.40 Meadow, Good Condition, HSG D (BY-1, PRE-1)
5.740 0.27 Open Space, Good Condition, HSG D (BY-1, TRIB-1)
22.600 0.49 TOTAL AREA



Storm Bensalem 1-Year Duration=5 min, lnten=4.08 in/hr
Prepared byHydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 10/3/2016
HydroCAD® 10.00-18 Sampler s/n S12564 ©2016 HvdroCAD Software Solutions LLC Page 3

This report was preparedwith the free HydroCAD SAMPLER, which is licensed forevaluation and
educational useONLY. For actual design ormodeling applications you MUST use a full version of
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing byStor-lnd+Trans method - Pond routing byStor-lnd method

Subcatchment BY-1: BYPASS AREA 1 Runoff Area=7.660 ac 9.14% Impervious Runoff Depth=0.02"
Flow Length=865' Tc=25.7min C=0.37 Runoff=2.19 cfs 0.016 af

Subcatchment PRE-1: EXISTING Runoff Area=11.300ac 16.64% Impervious Runoff Depth=0.03"
Flow Length=865' Tc=25.7min C=0.49 Runoff=4.28 cfs 0.030 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 Runoff Area=3.640 ac 70.88% Impervious RunoffDepth=0.06"
Tc=20.9min C=0.76 Runoff=2.63 cfs 0.019 af

Reach POA: POA-1 lnflow=3.86 cfs 0.033 af
Outflow=3.86 cfs 0.033 af

Pond DW-1: DRY WELL Peak Elev=94.88' Storage=316 cf lnflow=2.63cfs 0.019 af
Discarded=0.01 cfs 0.001 af Primary=1.95cfs 0.017 af Outflow=1.96 cfs 0.018 af

Total Runoff Area = 22.600 ac Runoff Volume =0.065 af Average Runoff Depth =0.03"
77.17% Pervious = 17.440 ac 22.83% Impervious = 5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 2.19 cfs @ 0.08 hrs, Volume= 0.016 af, Depth= 0.02"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 1-Year Duration=5 min, lnten=4.08 in/hr

Area (ac) C Description
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSG D
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv=16.1fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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Subcatchment BY-1: BYPASS AREA 1
Hydrograph

Time (hours)
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Bensalem 1-Year
Duration=5 min,
lnten=4.08 in/hr

Runoff Area=7.660 ac
Runoff Volume=0.016 af

Runoff Depth=0.02"
Flow Length=865'

Tc=25.7 min
C=0.37
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Runoff

Summary for Subcatchment PRE-1: EXISTING

4.28 cfs@ 0.08 hrs, Volume= 0.030 af, Depth= 0.03"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 1-Year Duration=5 min, lnten=4.08 in/hr

Area (ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% impervious, Meadow Good Condition, HSG D
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

Sheet Flow, Sheet Flow
Grass: Dense n= 0.240 P2=3.26"
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, Shallow Flow
Paved Kv= 20.3 fps
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps

396.32 Channel Flow, Channel Flow
Area=321.5sf Perim= 157.9' r=2.04' n= 0.300

19.6 150 0.0200 0.13

1.2 240 0.0400 3.22

0.1 16 0.0100 2.03

0.6 148 0.0690 4.23

4.2 311 0.0240 1.23

25.7 865 Total
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I 4.28 cfs

3-

Subcatchment PRE-1: EXISTING
Hydrograph

Bensalem 1-Year
Duration=5 min,
lnten=4.08 in/hr

Runoff Area=11.300 ac
Runoff Volume=0.030 af

Runoff Depth=0.03"
Flow Length=865'

Tc=25.7 min
C=0.49

Time (hours)
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Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

Runoff = 2.63 cfs (3) 0.08 hrs, Volume= 0.019 af, Depth= 0.06"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 1-Year Duration=5 min, lnten=4.08 in/hr

Area (ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space, Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.9

I 2.63 Cfs

1-

Direct Entry, Storm Sewers Tab

Subcatchment TRIB-1: TRIBUTARY AREA 1

Hydrograph

Bensalem 1-Year
Duration=5 min,
lnten=4.08 in/hr

RunQff Area=3.640 ac
Runoff Volume=0.019 af

Runoff Depth=0.06"
Tc=20.9 min

C=0.76

Time (hours)
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Summary for Reach POA: POA-1

Inflow Area = 11.300 ac, 29.03% Impervious, Inflow Depth = 0.03" for 1-Year event
Inflow = 3.86 cfs @ 0.09 hrs, Volume= 0.033 af
Outflow = 3.86 cfs @ 0.09 hrs, Volume= 0.033 af, Atten=0%, Lag=0.0min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1
Hydrograph

A 3.86 cfs

3-

2-

Inflow Area=11.300 ac

Time (hours)
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Summary for Pond DW-1: DRY WELL

Inflow Area = 3.640 ac, 70.88% Impervious, Inflow Depth= 0.06" for 1-Yearevent
Inflow = 2.63 cfs @ 0.08 hrs, Volume= 0.019 af
Outflow = 1.96 cfs @ 0.11 hrs, Volume= 0.018 af, Atten= 26%, Lag= 1.5 min
Discarded = 0.01 cfs@ 0.11 hrs, Volume= 0.001 af
Primary = 1.95 cfs @ 0.11 hrs, Volume= 0.017 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 94.88*@ 0.11 hrs Surf.Area= 1,213 sf Storage= 316 cf

Plug-Flow detention time= 5.9 min calculated for 0.018 af (96%of inflow)
Center-of-Mass det. time= 5.7 min (10.8 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17'

Device Routing

1,634 cf 102.0" Wx 42.0" H Box DryWell
L= 146.0' S= 0.0086 7
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage Inside #1
L= 146.0' S= 0.0086 7

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0' S= 0.0086 V
438 cf Overall x 40.0% Voids

88 cf 36.0"Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 7
219 cf Overall x 40.0% Voids

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65' 0.250 in/hr Exfiltration over Surface area
#2 Primary 94.15' 18.0" Round Culvert

L= 49.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet lnvert= 94.15' / 93.35' S= 0.0163 7 Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, FlowArea= 1.77 sf

Discarded OutFlow Max=0.01 cfs @ 0.11 hrs HW=94.88' (Free Discharge)
*—1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=1.94 cfs @ 0.11 hrs HW=94.88' (Free Discharge)
*-2=Culvert (Inlet Controls 1.94 cfs <§> 2.29 fps)
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I 2.63 Cfs |

Pond DW-1: DRY WELL
Hydrograph

Inflow Area=3.640 ac
Peak Elev=94.88'
Storage=316 cf

Time (hours)
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0 1

Pond DW-1: DRY WELL

Stage-Discharge

7 8
Discharge (cfs)
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Pond DW-1: DRY WELL

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)

100 200 300 400 500 600 700 800 900 1,0001,1001,2001,3001,4001,5001,6001,7001,8001.9002,0002,100 - Surface1ti i i ! i i i l i i iii i i i Ii i i Ii i i l i i i i i i i Ii i i fi i i Ii i i Ii i iti i i ! i i i Ii i.i t i i i i • i • l • t i i i i,i !i i M, - Storage!

1,000 1,200
Storage (cubic-feet)
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment BY-1: BYPASS AREA 1 Runoff Area=7.660 ac 9.14% Impervious Runoff Depth=0.03"
FlowLength=865' Tc=25.7min C=0.37 Runoff=2.58 cfs 0.018 af

Subcatchment PRE-1: EXISTING Runoff Area=11.300 ac 16.64% impervious Runoff Depth=0.04"
FlowLength=865' Tc=25.7min C=0.49 Runoff=5.03 cfs 0.036 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 Runoff Area=3.640 ac 70.88% Impervious Runoff Depth=0.07"
Tc=20.9min C=0.76 Runoff=3.09 cfs 0.022 af

Reach POA: POA-1 lnflow=4.57 cfs 0.039 af
Outflow=4.57 cfs 0.039 af

Pond DW-1: DRY WELL Peak Elev=94.95' Storage=358 cf lnflow=3.09 cfs 0.022 af
Discarded=0.01 cfs 0.001 af Primary=2.32 cfs 0.021 af Outflow=2.32 cfs 0.021 af

Total Runoff Area = 22.600 ac Runoff Volume =0.076 af Average Runoff Depth =0.04"
77.17% Pervious = 17.440 ac 22.83% Impervious = 5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 2.58 cfs @ 0.08 hrs, Volume= 0.018 af, Depth= 0.03"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 2-Year Duration=5 min, lnten=4.80 in/hr

Area (ac) C Description .
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSG D
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv= 16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area= 321.5 sf Perim= 157.9' r=2.04' n= 0.300
25\7 865 Total
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Subcatchment BY-1: BYPASS AREA 1
Hydrograph

Bensalem 2-Year
Duration=5 min,
lnten=4.80 in/hr

Runoff Area=7.660 ac
Runoff Volume=0.018 af

Runoff Depth=0.03"
Flow Length=865'

Tc=25.7 min
C=0.37

Time (hours)
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Summary for Subcatchment PRE-1: EXISTING

Runoff = 5.03 cfs @ 0.08 hrs, Volume= 0.036 af, Depth= 0.04"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 2-Year Duration=5 min, lnten=4.80 in/hr

Area(ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% Impervious, MeadowGood Condition, HSG D
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope
(min) (feet) (ft/ft)
19.6 150 0.0200

1.2 240 0.0400

0.1 16 0.0100

0.6 148 0.0690

4.2 311 0.0240

25.7 865 Total

Velocity Capacity Description
(ft/sec) (cfs)
0.13

3.22

2.03

4.23

1.23 396.32

Sheet Flow, Sheet Flow
Grass: Dense n= 0.240 P2= 3.26"
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, Shallow Flow
Paved Kv= 20.3 fps
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps
Channel Flow, Channel Flow
Area=321.5sf Perim= 157.9' r=2.04' n= 0.300

24



St01™ Bensalem 2-Year Duration=5 min, lnten=4.80 in/hr
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 10/3/2016
HydroCAD® 10.00-18 Sampler s/n S12564 ©2016 HvdroCAD Software Solutions LLC Page 18
This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational useONLY. For actual design or modeling applications you MUST usea full version of
HydroCAD which may bepurchased at www.hydrocad.net. Full programs also include complete technical
support.training materials, and additional features which are essential for actual design work.

S 3-

I

2-

.03 ds |

Subcatchment PRE-1: EXISTING
Hydrograph

Bensalem 2-Year
Duration=5 min,
lnten=4.80 in/hr

Runoff Area=11.300 ac
Runoff Volume=0.036 af

Runoff Depth=0.04"
Flow Length=865'

Tc=25.7 min
G=0.49

Time (hours)
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Runoff

Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

3.09 cfs @ 0.08 hrs, Volume= 0.022 af, Depth= 0.07*

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 2-Year Duration=5 min, lnten=4.80 in/hr

Area (ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space, Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.9

I 3.09 Cfs |

Direct Entry, Storm Sewers Tab

Subcatchment TRIB-1: TRIBUTARY AREA 1
Hydrograph

Bensalem 2-Year
Duration=5 min,
lnten=4.80 in/hr

Runoff Area=3.640 ac
Runoff Volume=0.022 af

Runoff Depth=0.07"
Tc=20.9 min

C=0.76

Time (hours)
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Inflow Area =
Inflow =
Outflow =

Summary for Reach POA: POA-1

11.300 ac, 29.03% Impervious, Inflow Depth = 0.04" for 2-Year event
4.57 cfs @ 0.09 hrs, Volume= 0.039 af
4.57 cfs@ 0.09 hrs, Volume= 0.039 af, Atten=0%, Lag=0.0min

Routing by Stor-lnd+Trans method,Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1
Hydrograph

Inflow Area=11.300 ac

Time (hours)
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Summary for Pond DW-1: DRY WELL

InflowArea = 3.640 ac, 70.88% Impervious, InflowDepth = 0.07" for 2-Year event
Inflow = 3.09 cfs @ 0.08 hrs, Volume= 0.022 af
Outflow = 2.32 cfs @ 0.11 hrs, Volume= 0.021 af, Atten= 25%, Lag= 1.5 min
Discarded = 0.01 cfs @ 0.09 hrs, Volume= 0.001 af
Primary = 2.32 cfs @ 0.11 hrs, Volume= 0.021 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 94.95' @ 0.11 hrs Surf.Area= 1,241 sf Storage= 358 cf

Plug-Flowdetention time= 5.3 min calculated for 0.021 af (97% of inflow)
Center-of-Mass det. time= 5.2 min (10.2 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17

Device Routing

1,634 cf 102.0"Wx 42.0" H Box Dry Well
L= 146.0' S= 0.0086 7
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage Inside #1
L= 146.0' S= 0.0086 7

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0' S= 0.0086 V
438 cf Overall x 40.0% Voids

88 cf 36.0"Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 V'
219 cf Overall x 40.0% Voids

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65' 0.250 in/hr Exfiltration over Surface area
#2 Primary 94.15' 18.0" Round Culvert

L= 49.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet lnvert= 94.15' / 93.35' S= 0.0163 7 Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Discarded OutFlow Max=0.01 cfs @ 0.09 hrs HW=94.9V (Free Discharge)
^-IsExfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=2.30 cfs@ 0.11 hrs HW=94.95' (FreeDischarge)
t-2=Culvert (Inlet Controls 2.30 cfs@ 2.40 fps)
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Pond DW-1: DRYWELL
Hydrograph

Inflow Area=3.640 ac
Peak Elev=94.95'
Storage=358 cf

Time (hours)
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Pond DW-1: DRY WELL
Stage-Discharge

7 8
Discharge (cfs)
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Pond DW-1: DRY WELL

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)

100 200 300 400 500 600 700 800 900 1,0001,1001,2001,3001,4001,5001,6001,7001,8001,9002,0002,100
' I l • • • ,., t ,,.••• | . . • • i • • • iL

1,000 1,200
Storage (cubic-feet)
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment BY-1: BYPASS AREA 1 Runoff Area=7.660 ac 9.14% Impervious Runoff Depth=0.03"
Flow Length=865' Tc=25.7min C=0.37 Runoff=3.03 cfs 0.022 af

Subcatchment PRE-1: EXISTING Runoff Area=11.300 ac 16.64% Impervious Runoff Depth=0.04"
Flow Length=865' Tc=25.7 min C=0.49 Runoff=5.91 cfs 0.042 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 Runoff Area=3.640 ac 70.88% Impervious Runoff Depth=0.09"
Tc=20.9min C=0.76 Runoff=3.63 cfs 0.026 af

Reach POA: POA-1 lnflow=5.41 cfs 0.046 af
Outflow=5.41 cfs 0.046 af

Pond DW-1: DRY WELL Peak Elev=95.04' Storage=405 cf lnflow=3.63 cfs 0.026 af
Discarded=0.01 cfs 0.001 af Primary=2.75 cfs 0.024 af Outflow=2.76 cfs 0.025 af

Total Runoff Area = 22.600 ac Runoff Volume =0.090 af Average Runoff Depth =0.05"
77.17% Pervious = 17.440 ac 22.83% Impervious =5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 3.03 cfs @ 0.08 hrs, Volume= 0.022 af, Depth= 0.03"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 5-Year Duration=5 min, lnten=5.64 in/hr

Area (ac) C Description
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSGD
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv= 16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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3.03 Cfs

2-

Subcatchment BY-1: BYPASS AREA 1
Hydrograph

Bensalem 5-Year
Duration=5 min,
lnten=5.64 in/hr

Runoff Area=7.660 ac
Runoff Volume=0.022 af

Runoff Depth=0.03"
Flow Length=865'

Tc=25.7 min
C=0.37

Time (hours)
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Runoff

Summary for Subcatchment PRE-1: EXISTING

5.91 cfs @ 0.08 hrs, Volume= 0.042 af, Depth= 0.04"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 5-Year Duration=5 min, lnten=5.64 in/hr

Area (ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% Impervious, MeadowGood Condition, HSG D
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

Sheet Flow, Sheet Flow
Grass: Dense n= 0.240 P2=3.26"
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, Shallow Flow
Paved Kv= 20.3 fps
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps

396.32 Channel Flow, Channel Flow
Area=321.5sf Perim= 157.9' r=2.04' n= 0.300

19.6 150 0.0200 0.13

1.2 240 0.0400 3.22

0.1 16 0.0100 2.03

0.6 148 0.0690 4.23

4.2 311 0.0240 1.23

25.7 865 Total
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5.91 cfs

2-

1-

Subcatchment PRE-1: EXISTING
Hydrograph

Time (hours)
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Runoff Area=11.300 ac
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Runoff Depth=0.04"
Flow Length=865'

fc=25.7 min
C=0.49
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Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

Runoff = 3.63 cfs @ 0.08 hrs, Volume= 0.026 af, Depth= 0.09"

Runoffby Rationalmethod, Rise/Fall=1.0/1.0 xTc, TimeSpan= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 5-Year Duration=5 min, lnten=5.64 in/hr

Area (ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space, Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.9

!i
I 3.63 Cfs |

3-

1-

Direct Entry, Storm Sewers Tab

Subcatchment TRIB-1: TRIBUTARY AREA 1

Hydrograph

Bensalem 5-Year
Duration=5 min,
lnten=5.64 in/hr

Runoff Area=3.640 ac
Runoff Volume=0.026 af

Runoff Depth=0.09"
Tc=20.9 min

C=0.76

Time (hours)

37



Storm Bensalem 5-Year Duration=5 min, lnten=5.64 in/hr
Prepared byHydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 10/3/2016
HydroCAD® 10.00-18 Sampler s/n S12564 © 2016 HydroCAD Software Solutions LLC Paoe 31

This report was preparedwith the free HydroCAD SAMPLER, which is licensed forevaluation and
educational use ONLY. Foractual design or modeling applications youMUST use a full version of
HydroCAD which maybe purchased at www.hydrocad.net. Full programs also include complete technical
support.training materials, and additional features which are essential for actual design work.

Summary for Reach POA: POA-1

Inflow Area = 11.300 ac, 29.03% Impervious, Inflow Depth = 0.05" for 5-Year event
Inflow = 5.41 cfs @ 0.09 hrs, Volume= 0.046 af
Outflow = 5.41 cfs @ 0.09 hrs, Volume= 0.046 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1
Hydrograph

75.41 cfs |
5- I Inflow Area=11.300 ac

4-

Flow(cfs)

2-
:

1-

\I V ; i
Time (hours)
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Summary for Pond DW-1: DRY WELL

InflowArea = 3.640 ac, 70.88% Impervious, InflowDepth = 0.09" for 5-Year event
Inflow = 3.63 cfs @ 0.08 hrs, Volume= 0.026 af
Outflow = 2.76 cfs @ 0.11 hrs, Volume= 0.025 af, Atten= 24%, Lag= 1.4 min
Discarded = 0.01 cfs @ 0.08 hrs, Volume= 0.001 af
Primary = 2.75 cfs @ 0.11 hrs, Volume= 0.024 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 95.04' @ 0.11 hrs Surf.Area= 1,241 sf Storage= 405 cf

Plug-Flow detention time= 4.8 min calculated for 0.025 af (97% of inflow)
Center-of-Mass det. time= 4.7 min (9.7 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17'

Device Routing

1,634 cf 102.0"Wx 42.0" H Box Dry Well
L= 146.0' S= 0.0086 V
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage inside #1
L= 146.0' S= 0.0086 V

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0' S= 0.0086 V
438 cf Overall x 40.0% Voids

88 cf 36.0" Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 V
219 cf Overall x 40.0% Voids

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65'
#2 Primary 94.15'

0.250 in/hr Exfiltration over Surface area
18.0" Round Culvert
L= 49.0' CPP, projecting, no headwall, Ke= 0.900
Inlet/Outlet lnvert= 94.15'/93.35' S= 0.0163 V Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77 sf

Discarded OutFlow Max=0.01 cfs @ 0.08 hrs HW=94.92' (Free Discharge)
*—1=Exfiltration (Exfiltration Controls 0.01 cfs)
Primary OutFlow Max=2.73 cfs @ 0.11 hrs HW=95.03' (Free Discharge)
^-2=Culvert (Inlet Controls 2.73 cfs @2.53 fps)
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Pond DW-1: DRY WELL

Hydrograph

Inflow Area=3.640 ac
Peak Elev=95.04v
Storage=405 cf

Time (hours)
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Pond DW-1: DRYWELL

Stage-Discharge

7 8
Discharge (cfs)
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100 200 300 400 500 600

400 600

Pond DW-1: DRYWELL

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)

700 800 900 1,0001,1001,2001,3001,4001,5001,6001.7001.8001.3002,0002,100
i l i i i,l i i i l i i i i i i i l i i i l i i i I i i i I i i i I i i i I i i i l i i i l i i i I i i i l

800 1,000 1,200
Storage (cubic-feet)
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment BY-1: BYPASS AREA 1 Runoff Area=7.660 ac 9.14% Impervious Runoff Depth=0.04"
FlowLength=865' Tc=25.7 min C=0.37 Runoff=3.41 cfs 0.024 af

Subcatchment PRE-1: EXISTING Runoff Area=11.300 ac 16.64% Impervious Runoff Depth=0.05"
FlowLength=865' Tc=25.7min C=0.49 Runoff=6.67 cfs 0.048 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 RunoffArea=3.640 ac 70.88% Impervious Runoff Depth=0.10"
Tc=20.9min C=0.76 Runoff=4.10cfs 0.029 af

Reach POA: POA-1 lnflow=6.13 cfs 0.052 af
Outflow=6.13cfs 0.052 af

Pond DW-1: DRY WELL Peak Elev=95.11' Storage=445 cf lnflow=4.10 cfs 0.029 af
Discarded=0.01 cfs 0.001 af Primary=3.12cfs 0.028 af Outflow=3.13cfs 0.028 af

Total Runoff Area = 22.600 ac Runoff Volume =0.101 af Average Runoff Depth =0.05"
77.17% Pervious = 17.440 ac 22.83% Impervious = 5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 3.41 cfs @ 0.08 hrs, Volume= 0.024 af, Depth= 0.04"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 10-Year Duration=5 min, lnten=6.36 in/hr

Area (ac) C Description .
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSG D
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv= 16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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Subcatchment BY-1: BYPASS AREA 1
Hydrograph

I 3.41 cfs I

Bensalem 10-Year
3-

Duration=5 min,
lnten=6.36 in/hr

'ift I Runoff Area=7.660 ac
2. 2- Runoff Volume=0.024 af
o
SI Runoff Depth=0.04"

Flow Length=865'
1- Tc=25.7min

C=0.37

o-l' I , , I
Time (hours)
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Runoff

Summary for Subcatchment PRE-1: EXISTING

6.67 cfs @ 0.08 hrs, Volume= 0.048 af, Depth= 0.05"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 10-Year Duration=5 min, lnten=6.36 in/hr

Area (ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% Impervious. Meadow Good Condition, HSG D
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

Sheet Flow, Sheet Flow
Grass: Dense n= 0.240 P2= 3.26"
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps
Shallow Concentrated Flow, Shallow Flow
Paved Kv= 20.3 fps
Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps

396.32 Channel Flow, Channel Flow
Area=321.5sf Perim= 157.9' r=2.04' n= 0.300

19.6 150 0.0200 0.13

1.2 240 0.0400 3.22

0.1 16 0.0100 2.03

0.6 148 0.0690 4.23

4.2 311 0.0240 1.23

25.7 865 Total
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1 6.67 cfs

5-

o 4

3-
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Subcatchment PRE-1: EXISTING

Hydrograph

Bensalem 10-Year
Duration=5 min,
lnten=6.36 in/hr

Runoff Area=11.300 ac
Runoff Volume=0.048 af

Runoff .D.eplh=QtQ5"
Flow Length=865'

Tc=25.7 min
C=0.49

Time (hours)
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Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

Runoff = 4.10 cfs @ 0.08 hrs, Volume= 0.029 af, Depth= 0.10"

Runoff byRational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 10-Year Duration=5 min, lnten=6.36 in/hr

Area (ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space. Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.9 Direct Entry, Storm Sewers Tab

I 4.10 cfs I

3-

1-

Subcatchment TRIB-1: TRIBUTARY AREA 1
Hydrograph

Bensalem 10-Year
Duration=5 min,
lnten=6.36 in/hr

Runoff Area=3.640 ac
Runoff Volume=0.029 af

Runoff Depth=0.10"
Tc=20.9 min

C=0.76

Time (hours)
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Summary for Reach POA: POA-1

InflowArea = 11.300 ac, 29.03% Impervious, InflowDepth = 0.06" for 10-Year event
Inflow = 6.13 cfs @ 0.09 hrs, Volume= 0.052 af
Outflow = 6.13 cfs @ 0.09 hrs, Volume= 0.052 af, Atten= 0%, Lag=0.0min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1
Hydrograph

I 6.13 cfs I

6-

5-

— 4-

3-

2-

1- V

Inflow Area=11.300 ac

i ' i •

Time (hours)
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Summary for Pond DW-1: DRY WELL

Inflow Area= 3.640 ac, 70.88% Impervious, Inflow Depth = 0.10" for 10-Yearevent
Inflow = 4.10 cfs @ 0.08 hrs, Volume= 0.029 af
Outflow = 3.13 cfs @ 0.11 hrs, Volume= 0.028 af, Atten= 24%, Lag= 1.4 min
Discarded = 0.01 cfs @ 0.08 hrs, Volume= 0.001 af
Primary = 3.12 cfs @ 0.11 hrs, Volume= 0.028 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 95.11' @ 0.11 hrs Surf.Area= 1,241 sf Storage= 445 cf

Plug-Flow detention time= 4.5 min calculated for 0.028 af (98% of inflow)
Center-of-Mass det. time= 4.4 min ( 9.4 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17'

1,634 cf 102.0" Wx42.0" H Box Dry Well
L= 146.0' S= 0.0086 7
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage Inside #1
L= 146.0' S= 0.0086 7

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0' S= 0.0086'/'
438 cf Overall x 40.0% Voids

88 cf 36.0"Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 7
219 cf Overall x 40.0% Voids

Device Routing

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65'
#2 Primary 94.15'

0.250 in/hr Exfiltration over Surface area
18.0" Round Culvert
L=49.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet lnvert= 94.15' / 93.35' S= 0.0163 7 Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, Flow Area= 1.77sf

Discarded OutFlow Max=0.01 cfs @ 0.08 hrs HW=94.98' (Free Discharge)
*-1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=3.10 cfs @ 0.11 hrs HW=95.10' (Free Discharge)
t-2=Culvert (Inlet Controls 3.10cfs <§> 2.62 fps)
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I 4.10 cfs

4-

I 3.12 cfs I

Pond DW-1: DRY WELL

Hydrograph

Inflow Area=3.640 ac
PeakElev=95.11'
Storage=445 cf

Time (hours)
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Pond DW-1: DRYWELL
Stage-Discharge

7 8
Discharge (cfs)
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Pond DW-1: DRYWELL

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)

0 100 200 300 400 500 600 700 800 900 1,0001,1001,2001,3001,4001,5001,6001,7001.8001,9002,000 2.100
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Storage (cubic-feet)
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment BY-1: BYPASS AREA 1 RunoffArea=7.660 ac 9.14% Impervious Runoff Depth=0.04"
Flow Length=865' Tc=25.7min C=0.37 Runoff=3.80 cfs 0.027 af

Subcatchment PRE-1: EXISTING Runoff Area=11.300 ac 16.64% Impervious Runoff Depth=0.06"
Flow Length=865' Tc=25.7min C=0.49 Runoff=7.42 cfs 0.053 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 Runoff Area=3.640 ac 70.88% Impervious Runoff Depth=0.11"
Tc=20.9min C=0.76 Runoff=4.56 cfs 0.032 af

Reach POA: POA-1 lnflow=6.86 cfs 0.058 af
Outflow=6.86 cfs 0.058 af

Pond DW-1: DRY WELL Peak Elev=95.1T Storage=485 cf lnflow=4.56 cfs 0.032 af
Discarded=0.01 cfs 0.001 af Primary=3.50 cfs 0.031 af Outflow=3.50 cfs 0.032 af

Total Runoff Area =22.600 ac Runoff Volume =0.112 af Average Runoff Depth =0.06"
77.17% Pervious = 17.440 ac 22.83% Impervious = 5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 3.80 cfs @ 0.08 hrs, Volume= 0.027 af, Depth= 0.04"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 25-Year Duration=5 min, lnten=7.08 in/hr

Area (ac) C Description
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSG D
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs) .
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv=16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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Subcatchment BY-1: BYPASS AREA 1

Hydrograph

Bensalem 25-Year
Duration=5 min,
lnten=7.08 in/hr

Runoff Area=7.660 ac
Runoff Volume=0.027 af

Runoff Depth=0.04"
Flow Length=865'

Tc=25.7 min
C=0.37

Time (hours)
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Runoff

Summary for Subcatchment PRE-1: EXISTING

7.42 cfs @ 0.08 hrs, Volume= 0.053 af, Depth= 0.06"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 25-Year Duration=5 min, lnten=7.08 in/hr

Area (ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% Impervious, Meadow Good Condition, HSGD
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6

1.2

0.1

0.6

4.2

25.7

150 0.0200

240 0.0400

16 0.0100

148 0.0690

311 0.0240

865 Total

0.13 Sheet Flow, Sheet Flow
Grass: Dense n= 0.240 P2= 3.26"

3.22 Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps

2.03 Shallow Concentrated Flow, Shallow Flow
Paved Kv= 20.3 fps

4.23 Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps

1.23 396.32 Channel Flow, Channel Flow
Area= 321.5 sf Perim= 157.9' r=2.04' n= 0.300
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Subcatchment PRE-1: EXISTING
Hydrograph

Bensalem 25-Year
Duration=5 min,
lnten=7.08 in/hr

Runoff Area=11.300 ac
Runoff Volume=0.053 af

Runoff Depth=0.06"
Flow Length=865'

Tc=25.7 min
C=0.49

Time (hours)
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Runoff

Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

4.56 cfs @ 0.08 hrs, Volume= 0.032 af, Depth= 0.11"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 25-Year Duration=5 min, lnten=7.08 in/hr

Area (ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space, Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.9

4-

3-

2-

Direct Entry, Storm Sewers Tab

Subcatchment TRIB-1: TRIBUTARY AREA 1
Hydrograph

Bensalem 25-Year
Duration=5 min,
lnten=7.08 in/hr

Runoff Area=3.640 ac
Runoff Volume=0.032 af

Runoff Depth=0.11"
Tc=20.9 min

C=0.76

Time (hours)
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Summary for Reach POA: POA-1

Inflow Area = 11.300 ac, 29.03% Impervious, Inflow Depth = 0.06" for 25-Year event
Inflow = 6.86 cfs @ 0.09 hrs, Volume= 0.058 af
Outflow = 6.86 cfs @ 0.09 hrs, Volume= 0.058 af, Atten=0%, Lag=0.0min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1
Hydrograph

J 6.86 cfs |

6-

5-

A 4-|

i
E

3-1

1-

0-»
I

Inflow Area=11.300 ac

Time (hours)
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Summary for Pond DW-1: DRY WELL

Inflow Area = 3.640 ac, 70.88% Impervious, InflowDepth = 0.11" for 25-Year event
Inflow = 4.56 cfs @ 0.08 hrs, Volume= 0.032 af
Outflow = 3.50 cfs @ 0.11 hrs, Volume= 0.032 af, Atten= 23%, Lag= 1.4 min
Discarded = 0.01 cfs @ 0.07 hrs, Volume= 0.001 af
Primary = 3.50 cfs @ 0.11 hrs, Volume= 0.031 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 95.17'@ 0.11 hrs Surf.Area= 1,241 sf Storage= 485 cf

Plug-Flow detention time= 3.7 min calculated for 0.032 af (97% of inflow)
Center-of-Mass det. time= 4.1 min (9.1 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17'

Device Routing

1,634 cf 102.0"Wx 42.0" H Box Dry Well
L= 146.0' S= 0.0086'/'
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage Inside #1
L= 146.0' S= 0.0086'/'

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0* S= 0.0086 7'
438 cf Overall x 40.0% Voids

88 cf 36.0"Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 7
219 cf Overall x 40.0% Voids

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65' 0.250 in/hr Exfiltration over Surface area
#2 Primary 94.15' 18.0" Round Culvert

L= 49.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet lnvert= 94.15' / 93.35' S= 0.0163 7 Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, FlowArea= 1.77 sf

Discarded OutFlow Max=0.01 cfs @ 0.07 hrs HW=94.92' (Free Discharge)
t-1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=3.48 cfs @ 0.11 hrs HW=95.17* (Free Discharge)
*-2=Culvert (Inlet Controls 3.48 cfs @2.71 fps)
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Pond DW-1: DRY WELL

Hydrograph

Inflow Area=3.640 ac

Peak Elev=95.17v
Storage=485 cf

Time (hours)
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Pond DW-1: DRY WELL

Stage-Discharge

7 8
Discharge (cfs)
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Pond DW-1: DRY WELL

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment BY-1: BYPASS AREA1 Runoff Area=7.660 ac 9.14% Impervious Runoff Depth=0.05"
Flow Length=865" Tc=25.7 min C=0.37 Runoff=4.06 cfs 0.029 af

Subcatchment PRE-1: EXISTING RunoffArea=11.300 ac 16.64% Impervious Runoff Depth=0.06"
Flow Length=865' Tc=25.7min C=0.49 Runoff=7.92 cfs 0.056 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 RunoffArea=3.640 ac 70.88% Impervious Runoff Depth=0.11"
Tc=20.9min C=0.76 Runoff=4.87 cfs 0.035 af

Reach POA: POA-1 lnflow=7.34cfs 0.062 af
Outflow=7.34 cfs 0.062 af

Pond DW-1: DRY WELL Peak Elev=95.22' Storage=512 cf lnflow=4.87 cfs 0.035 af
Discarded=0.01 cfs 0.001 af Primary=3.74 cfs 0.033 af Outflow=3.75 cfs 0.034 af

Total Runoff Area =22.600 ac Runoff Volume =0.120 af Average Runoff Depth =0.06"
77.17% Pervious = 17.440 ac 22.83% Impervious = 5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 4.06 cfs @ 0.08 hrs, Volume= 0.029 af, Depth= 0.05"

Runoff by Rational method, Rise/Fall=1.0/1.0xTc,Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 50-Year Duration=5 min, lnten=7.56 in/hr

Area (ac) C Description _
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSG D
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv= 16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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Subcatchment BY-1: BYPASS AREA 1
Hydrograph

Bensalem 50-Year
Duration=5 min,
lnten=7.56 in/hr

Runoff Area=7.660 ac
Runoff Volume=0.029 af

Runoff Depth=0.05"
Flow Length=865'

Tc=25.7 min
C=0.37

Time (hours)
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Summary for Subcatchment PRE-1: EXISTING

Runoff = 7.92 cfs @ 0.08 hrs, Volume= 0.056 af, Depth= 0.06"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 50-Year Duration=5 min, lnten=7.56 in/hr

Area(ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% Impervious, Meadow Good Condition, HSG D
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2=3.26"
1.2 240 0.0400 3.22 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv= 16.1 fps
0.1 16 0.0100 2.03 Shallow Concentrated Flow, Shallow Flow

Paved Kv= 20.3 fps
0.6 148 0.0690 4.23 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv=16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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Subcatchment PRE-1: EXISTING
Hydrograph

Bensalem 50-Year
Duration=5 min,
lnten=7.56 in/hr

Runoff Area=11.300 ac
Runoff Volume=0.056 af

Runoff Depth=0.06"
Flow Length=865'

Tc=25.7 min
C=0.49

Time (hours)
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Runoff

Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

4.87 cfs @ 0.08 hrs, Volume= 0.035 af, Depth= 0.11"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 50-Year Duration=5 min, lnten=7.56 in/hr

Area(ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space, Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs) .
20.9

j 4.87 cfs
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Direct Entry, Storm Sewers Tab

Subcatchment TRIB-1: TRIBUTARY AREA 1
Hydrograph

Bensalem 50-Year
Duration=5 min,
lnten=7,56 in/hr

Runoff Area=3.640 ac
Runoff Volume=0.035 af

Runoff Depth=0.11"
Tc=20.9 min

C=0.76

Time (hours)
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Summary for Reach POA: POA-1

Inflow Area = 11.300 ac, 29.03% Impervious, Inflow Depth = 0.07" for 50-Year event
Inflow = 7.34 cfs @ 0.09 hrs, Volume= 0.062 af
Outflow = 7.34 cfs @ 0.09 hrs, Volume= 0.062 af, Atten=0%, Lag=0.0min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1

Hydrograph

Inflow Area=11.300 ac

Time (hours)
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Summary for Pond DW-1: DRY WELL

Inflow Area = 3.640 ac, 70.88% Impervious, Inflow Depth = 0.11" for 50-Year event
Inflow = 4.87 cfs @ 0.08 hrs, Volume= 0.035 af
Outflow = 3.75 cfs @ 0.11 hrs, Volume= 0.034 af, Atten= 23%, Lag= 1.4 min
Discarded = 0.01 cfs @ 0.07 hrs, Volume= 0.001 af
Primary = 3.74 cfs @ 0.11 hrs, Volume= 0.033 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 95.22' @ 0.11 hrs Surf.Area= 1,241 sf Storage= 512 cf

Plug-Flow detention time= 3.6 min calculated for 0.034 af (98% of inflow)
Center-of-Mass det. time= 4.0 min (9.0 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17'

Device Routing

1,634 cf 102.0" Wx42.0" H Box Dry Well
L= 146.0' S= 0.0086 7
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage Inside #1
L= 146.0' S= 0.0086 7

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0' S= 0.0086 7
438 cf Overall x 40.0% Voids

88 cf 36.0"Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 7
219 cf Overall x 40.0% Voids

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65' 0.250 in/hr Exfiltration over Surface area
#2 Primary 94.15' 18.0" Round Culvert

L=49.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet lnvert= 94.15' / 93.35' S= 0.0163 7 Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, FlowArea= 1.77 sf

Discarded OutFlow Max=0.01 cfs @ 0.07 hrs HW=94.96' (Free Discharge)
*-1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=3.72 cfs @ 0.11 hrs HW=95.21' (Free Discharge)
t-2=Culvert (Inlet Controls 3.72 cfs @2.77 fps)
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Pond DW-1: DRYWELL

Hydrograph

Inflow Area=3.640 ac
Peak Elev=95.22v

Storage=512cf

Time (hours)
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Pond DW-1: DRYWELL

Stage-Discharge

7 8
Discharge (cfs)

74

— Total
— Discarded
— Primary



Storm Bensalem 50-Year Duration=5 min, lnten=Z56 in/hr
Prepared byHydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 10/3/2016
HydroCAD®10.00-18 Sampler s/n S12564 © 2016 HydroCAD Software Solutions LLC Page 68

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY. For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net. Full programs also includecomplete technical
support.training materials, and additional features which are essential for actual design work.

Pond DW-1: DRYWELL

Stage-Area-Storage
Surface/Horizontal/Wetted Area (sq-ft)

0 100 200 300 400 500 600 700 800 900 1,0001.1001,2001,3001,4001,5001,6001,7001,8001,9002.0002,100
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points
Runoff by Rational method, Rise/Fal1=1.0/1.0 xTc

Reach routing by Stor-lnd+Trans method - Pond routing by Stor-lnd method

Subcatchment BY-1: BYPASS AREA 1 Runoff Area=7.660 ac 9.14% Impervious Runoff Depth=0.05"
Flow Length=865' Tc=25.7 min C=0.37 Runoff=4.31 cfs 0.031 af

Subcatchment PRE-1: EXISTING Runoff Area=11.300 ac 16.64% Impervious Runoff Depth=0.06"
Flow Length=865' Tc=25.7min C=0.49 Runoff=8.43 cfs 0.060 af

Subcatchment TRIB-1: TRIBUTARY AREA 1 Runoff Area=3.640 ac 70.88% Impervious Runoff Depth=0.12"
Tc=20.9min C=0.76 Runoff=5.18 cfs 0.037 af

Reach POA: POA-1 lnflow=7.82 cfs 0.066 af
Outflow=7.82 cfs 0.066 af

Pond DW-1: DRY WELL Peak Elev=95.27' Storage=539 cf lnflow=5.18 cfs 0.037 af
Discarded=0.01 cfs 0.001 af Primary=4.00 cfs 0.035 af Outflow=4.01 cfs 0.036 af

Total Runoff Area =22.600 ac Runoff Volume =0.128 af Average Runoff Depth =0.07"
77.17% Pervious = 17.440 ac 22.83% Impervious = 5.160 ac
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Summary for Subcatchment BY-1: BYPASS AREA 1

Runoff = 4.31 cfs @ 0.08 hrs, Volume= 0.031 af, Depth= 0.05"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 100-Year Duration=5 min, lnten=8.04 in/hr

Area (ac) C Description
0.700 0.96 Impervious
2.280 0.40 Meadow, Good Condition, HSG D
4.680 0.27 Open Space, Good Condition, HSG D
7.660 0.37 Weighted Average
6.960 90.86% Pervious Area
0.700 9.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 150 0.0200 0.13 Sheet Flow, Sheet Flow

Grass: Dense n= 0.240 P2= 3.26"
1.9 404 0.0500 3.60 Shallow Concentrated Flow, Shallow Flow

Unpaved Kv= 16.1 fps
4.2 311 0.0240 1.23 396.32 Channel Flow, Channel Flow

Area=321.5sf Perim= 157.9' r=2.04' n= 0.300
25.7 865 Total
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Subcatchment BY-1: BYPASS AREA 1
Hydrograph

Bensalem 100-Year
Duration=5 min,
lnten=8.04 in/hr

Runoff Area=7.660 ac
Runoff Volume=0.031 af

Runoff Depth=0.05"
Flow Length=865'

Tc=25.7 min
C=0.37

Time (hours)
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Runoff

Summary for Subcatchment PRE-1: EXISTING

8.43 cfs @ 0.08 hrs, Volume= 0.060 af, Depth= 0.06"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 100-Year Duration=5 min, lnten=8.04 in/hr

Area (ac) C Description
1.880 0.96 Impervious
8.950 0.40 Meadow, Good Condition, HSG D
0.470 0.40 20% Impervious, Meadow Good Condition, HSG D
11.300 0.49 Weighted Average
9.420 83.36% Pervious Area
1.880 16.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs) , .
19.6

1.2

0.1

0.6

4.2

25.7

150 0.0200

240 0.0400

16 0.0100

148 0.0690

311 0.0240

865 Total

0.13 Sheet Flow, Sheet Flow
Grass: Dense n= 0.240 P2=3.26"

3.22 Shallow Concentrated Flow, Shallow Flow
Unpaved Kv= 16.1 fps

2.03 Shallow Concentrated Flow, Shallow Flow
Paved Kv= 20.3 fps

4.23 Shallow Concentrated Flow, Shallow Flow
Unpaved Kv=16.1 fps

1.23 396.32 Channel Flow, Channel Flow
Area= 321.5 sf Perim= 157.9' r=2.04' n= 0.300
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Subcatchment PRE-1: EXISTING
Hydrograph

Bensalem 100-Year
Duration=5 min,
lnten=8.04 in/hr

Runoff Area=11.300 ac
Runoff Volume=0.060 af

Runoff Depth=0.06"
Flow Length=865'

Tc=25.7 min
C=0.49

Time (hours)
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Runoff

Summary for Subcatchment TRIB-1: TRIBUTARY AREA 1

5.18 cfs @ 0.08 hrs, Volume= 0.037 af, Depth= 0.12"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, TimeSpan= 0.00-3.00 hrs, dt= 0.01 hrs
Bensalem 100-Year Duration=5 min, lnten=8.04 in/hr

Area (ac) C Description
2.580 0.96 Impervious
1.060 0.27 Open Space, Good Condition, HSG D
3.640 0.76 Weighted Average
1.060 29.12% Pervious Area
2.580 70.88% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.9

5.18 cfs |
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Subcatchment TRIB-1: TRIBUTARY AREA 1
Hydrograph

Bensalem 100-Year
Duration=5 min,
lnten=8.04 in/hr

Runoff Area=3.640 ac
Runoff Volume=0.037 af

Runoff Depth=0.12"
Tc=20.9 min

C=0.76

Time (hours)
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Summary for Reach POA: POA-1

Inflow Area = 11.300 ac, 29.03% Impervious, Inflow Depth = 0.07" for 100-Year event
Inflow = 7.82 cfs @ 0.09 hrs, Volume= 0.066 af
Outflow = 7.82 cfs @ 0.09 hrs, Volume= 0.066 af, Atten=0%, Lag=0.0min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Reach POA: POA-1

Hydrograph

7.82 cfs
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Inflow Area=11.300 ac

Time (hours)
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Summary for Pond DW-1: DRY WELL

Inflow Area= 3.640 ac, 70.88% Impervious, Inflow Depth = 0.12" for 100-Yearevent
Inflow = 5.18 cfs @ 0.08 hrs, Volume= 0.037 af
Outflow = 4.01 cfs @ 0.10 hrs, Volume= 0.036 af, Atten=23%, Lag= 1.3 min
Discarded = 0.01 cfs <§> 0.07 hrs, Volume= 0.001 af
Primary = 4.00 cfs @ 0.10 hrs, Volume= 0.035 af

Routing by Stor-lnd method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Peak Elev= 95.27' @ 0.10 hrs Surf.Area= 1,241 sf Storage= 539 cf

Plug-Flow detention time= 3.9 min calculated for 0.036 af (98% of inflow)
Center-of-Mass det. time= 3.9 min (8.9 - 5.0)

Volume Invert Avail.Storage Storage Description
#1

#2

#3

#4

93.65'

94.15'

97.16'

98.17'

Device Routing

1,634 cf 102.0"Wx 42.0" H Box Dry Well
L= 146.0' S= 0.0086 7
4,344 cf Overall - 258 cf Embedded = 4,085 cf x 40.0% Voids

258 cf 18.0" Round Pipe Storage Inside #1
L= 146.0' S= 0.0086 7

175 cf 36.0" W x 12.0" H Box Stone Beneath River Jack
L= 146.0' S= 0.0086 7
438 cf Overall x 40.0% Voids

88 cf 36.0"Wx 6.0" H Box River Jack
L= 146.0' S= 0.0086 7
219 cf Overall x 40.0% Voids

2,155 cf Total Available Storage

Invert Outlet Devices
#1 Discarded 93.65' 0.250 in/hr Exfiltration over Surface area
#2 Primary 94.15' 18.0" Round Culvert

L=49.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet lnvert= 94.15' / 93.35' S= 0.0163 7 Cc= 0.900
n= 0.013 Corrugated PE, smooth interior, FlowArea= 1.77 sf

Discarded OutFlow Max=0.01 cfs @ 0.07 hrs HW=94.99' (Free Discharge)
*-1=Exfiltration (Exfiltration Controls 0.01 cfs)

Primary OutFlow Max=3.97 cfs @ 0.10 hrs HW=95.26' (Free Discharge)
t-2=Culvert (Inlet Controls 3.97cfs@2.83 fps)
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I 5.18 cfs i

Pond DW-1: DRYWELL
Hydrograph

Inflow Area=3.640 ac
Peak Elev=95.27'
Storage=539 cf

Time (hours)

84

— Inflow
— Outflow
— Discarded
— Primary



Storm Bensalem 100-Year Duration=5 min, inten=8.04 in/hr
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 10/3/2016
HydroCAD® 10.00-18 Sampler s/n S12564 © 2016 HydroCAD SoftwareSolutionsLLC Page 78

This report was prepared with the free HydroCADSAMPLER, which is licensed for evaluation and
educational use ONLY. For actual design or modeling applications you MUST use a full version of
HydroCAD whichmay be purchased at www.hydrocad.net. Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

0 12 3 4

Pond DW-1: DRYWELL
Stage-Discharge

7 8
Discharge (cfs)

85

— Total
— Discarded
— Primary



Storm Bensalem 100-Year Duration=5min, lnten=8.04 in/hr
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net Printed 10/3/2016
HydroCAD® 10.00-18 Sampler s/n S12564 ©2016 HvdroCAD Software Solutions LLC paae79

This report was prepared with the free HydroCAD SAMPLER, which is licensedfor evaluation and
educational use ONLY. For actual design ormodeling applications you MUST use a full version of
HydroCAD which may bepurchased atwww.hydrocad.net. Full programs also include complete technical
support.training materials, and additional features which are essential for actual design work.

Pond DW-1: DRYWELL
Stage-Area-Storage

Surface/Horizontal/Wetted Area (sq-ft)
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Sag

Sag

Sag

Sag

Sag

Sag

Sag

Sag

Sag

W

(ft)

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

Sw

(ft/ft)

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

Gutter

Sx

(ft/ft)

0.010
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0.010
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Number of lines: 11

NOTES: Inlet N-Values = 0.016 ; Intensity =47.00 / (Inlet time+9.50) A0.66; Return period = 100 Yrs.; *Indicates Known Q added
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2
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NOTES: " Critical depth
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Up
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Dn
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2.20
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Size

(in)

24

18

24

18

18

18

18

18

18

18

18

Line
Slope

(%)

0.51

0.51

0.50

0.50

0.51

0.51

0.50

0.50

7.72

2.58

7.95

Vel
Dn

(ft/s)

4.87

0.04

2.74

4.43

3.24

2.66

0.90

1.53

0.51

1.05

0.29

Capac
Full

(cfs)

16.18

7.52

15.99

7.43

7.47

7.48

7.43

7.43

29.18

16.88

29.61

Flow
Rate

(cfs)

7.09

0.07

8.14

6.01

5.73

4.65

1.59

2.70

0.90

0.51

0.51

Known
Q

(cfs)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Drng
Area

(ac)

0.20

0.01

0.38

0.08

0.12

0.10

0.22

0.30

0.07

0.07

0.07

Runoff
Coeff

(C)

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

0.90

Tc

(min)

20.9

5.0

10.4

9.9

9.6

9.2

5.0

9.1

7.8

5.0

5.0

Number of lines: 11 Date: 10-03-2016

Hydraflow Storm Sewars 2005



H
yd
ra
fl
ow

Pl
an

V
ie
w

O
ut
M
.

Sa
m
ar
pa
n
H
in
du

Te
m
pl
e

6
D
M
H
-

i-
n

/ i

/

N
o.
L
in
es
:
1
0

1
0
-0
3
-2
0
1
6

H
yd
ra
flo
w
St
or
m
Se
w
er
s
20
05



Inlet Report
Line
No

Inlet ID

1 1-14

2 1-13

3 1-12

4 1-10

5 1-11

6 DMH-1

7 I-26

8 I-25

9 1-24

10 1-23

Samarpan Hindu Temple

Q =
CIA

(cfs)

1.52

3.03

0.58

1.52

0.07

0.00

0.22

1.16

0.29

2.17

Q
carry

(cfs)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Q
capt

(cfs)

1.52

3.03

0.58

1.52

0.07

0.00

0.22

1.16

0.29

2.17

Q
byp

(cfs)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

June
type

Comb

Comb

Comb

Comb

Comb

MH

Comb

Comb

Comb

Comb

Curb Inlet

Ht
(In)

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

L

(ft)

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

6.00

Grate Inlet

area

(sqft)

8.00

8.00

8.00

8.00

8.00

8.00

8.00

8.00

8.00

8.00

L

(ft)

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

4.00

W

(ft)

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

So

(ft/ft)

Sag

Sag

Sag

Sag

Sag

Sag

Sag

Sag

Sag

Sag

W

(ft)

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

2.00

Sw
(ft/ft)

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

Gutter

Sx

(ft/ft)

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.010

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

Number of lines: 10

NOTES: Inlet N-Values = 0.016 ; Intensity = 47.00 / (Inlet time + 9.50) A0.66; Return period = 100 Yrs.; * Indicates KnownQ added
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RunoffI Tc
Coeff

(C)

0.90

0.90

0.90

(min)

7.1

5.8

5.0
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